Background: Adverse childhood experiences (ACEs) are associated with adult high-
the ages of 0-17 years (Bright, Knapp, Hinojosa, Alford, & Bonner, 2016) .
There is value in screening parents of young children for ACEs given the repercussions parental ACEs may have on parenting behaviors and child development (Szilagyi et al., 2016) . When an adult experiences negative childhood events and later becomes a parent, their parenting style is likely to be affected by their past experiences.
For example, they may copy the behaviors they observed in their own parents, such as physical, emotional, or sexual abuse (Chung et al., 2009; Narayan et al., 2017) , thereby depriving their children of the safe, stimulating, and nurturing environment needed for optimal childhood growth and development (Suess & Sroufe, 2005) . Alternatively, a parent with a high ACE score may experience health-related sequelae of childhood ACEs such as depression, heart disease, lung disease, or cancer (Cuijpers, Weitz, Karyotaki, Garber, & Andersson, 2015; Morris, Martini, & Preen, 2016) , which may present a barrier to their ability to provide for their child either emotionally or physically. Child development and child-caregiver attachment proceeds rapidly in the first year of life (Adams & Cotgrove, 1995) . Thus, being able to screen and refer families within this time period is crucial. One potential method to screen and intervene is to have home visiting professionals complete parental ACE screening. Home visitors already have relationships established with families and often complete other screening questionnaires in the home setting.
In addition to having potential repercussions on parenting behavior and child development, exposure to ACEs may affect maternal mental health. The relationship between ACEs and adult depression, anxiety, and substance use is well-documented (Choi, DiNitto, Marti, & Choi, 2016; Felitti et al., 1998) . These studies, however, involved a majority of adults over the age of 50 and included both men and women. If pregnant and postpartum mothers demonstrate similar mental health sequelae of ACEs, this could impact the ACE score of the child and thereby predispose him or her to poorer health outcomes (Cuijpers et al., 2015; Felitti et al., 1998) . Prenatal depression is also associated with adverse child outcomes (Accortt, Cheadle, & Dunkel Schetter, 2015; Davalos, Yadon, & Tregellas, 2012) , and is not accounted for in the ACE score of the child.
Less is known about the relationship between ACEs and intimate partner violence (IPV), but it is thought that posttraumatic stress disorder, depression, and substance abuse play a role in connecting the two (Brown, Perera, Masho, Mezuk, & Cohen, 2015; Dennis & Vigod, 2013) . IPV affects between 1.5-4 million U.S. women each year, and prevalence rates range between 1%-38% depending on how IPV is defined and the population studied (Bailey, 2010; Sprague et al., 2014) .
Child health is disadvantaged from the beginning in these cases, as the risk for preterm birth and low birth weight are increased (Donovan, Spracklen, Schweizer, Ryckman, & Saftlas, 2016) , and the child may become a witness to or even a victim of violence thereafter.
The primary aim of this study was to assess the feasibility of implementing ACE screening of parents using home visiting professionals. A secondary aim was to evaluate how maternal ACEs correlated with maternal mental health measures including depression, anxiety, substance use, and IPV. Two home visiting programs that support pregnant mothers and early childhood development in Rochester, Minnesota were utilized for community implementation of the ACE screen and data retrieval.
| METHODS

| Program 1: Early head start
Head Start is a nationwide program that offers free services to preschool children and their families. Families must meet the federal poverty guidelines to be eligible. Pregnant women, infants, toddlers, and children up to age 5 are eligible. Head Start programs provide education in the child-care setting and focus on building safe relationships within households, encouraging parents to be their child's first source of guidance and supporting children's mental and physical growth ("Office of Head Start," 2016). Early head start (EHS) focuses on children up to the age of three. During 2016, there were 96 children in the Rochester EHS Program. The race distribution of participating children during the study period was 40% White people, 33% Black people, 10% multiracial, 9% Asian, 5% Hispanic, and <1% American Indian/Alaska Native (Weis, 2016) . While only 5% identified as Hispanic race, 35% identified as Hispanic/Latino ethnicity.
The EHS Home Visiting Program brings the educational model of EHS into the home. Children receive a minimum of 48 weekly visits per year. Each visit is 90 min long and focuses on parent education and child development. A home visitor (usually a social worker) will observe the child's developmental progress and parent-child interactions, and make recommendations via the evidence-based Growing Great Kids/ Growing Great Families curriculum (GGK/GGF) ("Growing Great Kids Inc.," 2010 . The GGK/GGF curriculum focuses on developing six family strengths: nurturing and attachment, social and emotional competence of children, knowledge of parenting and child development, parental resilience, social connections, and concrete supports for parents. 
| Program
| Study instruments
The ACE screen was introduced by both programs in conjunction with this study. The Edinburgh Postnatal Depression Scale (EPDS) was part of standard practice by EHS, and the remaining screens below were part of standard practice by OCPHS.
| ACE screen
The ACE screen is a 10-item questionnaire that addresses past experiences of physical, sexual, or emotional abuse, physical or emotional neglect, domestic violence, family separation, and family member substance use, mental illness, or incarceration (Felitti et al., 1998) . One point is assigned for each of the 10 possible ACEs, resulting in an ACE score between 0 and 10. There is no established cutoff value for a significantly high ACE score and no validation studies are available.
The ACE screen was translated into Spanish, Somali, and Arabic for this study by institutional translation services.
| EPDS
The EPDS is a validated screen for postpartum depression (Cox, Holden, & Sagovsky, 1987) . Mothers are asked 10 questions and told to choose the answer that best fits how they feel. The responses are scored 0-3, with a total possible score range of 0-30. A score of 10 or higher is considered significant. The final question is evaluated both in conjunction with the others and singularly, as it pertains to suicidal ideation.
| PHQ-9
The PHQ-9 is a validated, nine-question depression screening tool (Kroenke, Spitzer, & Williams, 2001) . Participants are asked how often in the past 2 weeks they felt a certain way and give a score of 0 (not at all), 1 (several days), 2 (more than half the days), or 3 (nearly every day). The responses are totaled and a score of 5 or higher is considered significant by home visitors.
| GAD-7
The GAD-7 is a validated, seven-question screening instrument for generalized anxiety disorder (Lowe et al., 2008) . Participants are asked how often in the past 2 weeks they were bothered by numerous things and give a score of 0 (not at all), 1 (several days), 2 (more than half the days), or 3 (nearly every day). The responses are totaled and a score of 5 or higher is considered significant by home visitors.
| PHQ-4
The PHQ-4 is a validated screen that pulls two questions from the PHQ-9 and two questions from the GAD-7 (Lowe et al., 2010) . This is done to simultaneously screen for anxiety and depression. A score of 1 or higher in either the depression or anxiety section is considered significant and leads to follow-up screening with either the PHQ-9 or the GAD-7. This was the first screen given to all participating parents in the OCPHS group of this study, and a follow-up PHQ-9 or GAD-7 was completed only if PHQ-4 screened positive for depression or anxiety.
| CAGE
The CAGE screen is a validated tool to screen for alcohol abuse (Ewing, 1984) . Patients are asked four questions related to their alcohol use. A score of 1 indicates a possible alcohol use disorder, and a score of 2 or higher indicates a probable alcohol use disorder.
| CAGE-AID
The CAGE-AID expands upon the CAGE to screen for drug use (Couwenbergh, Van Der Gaag, Koeter, De Ruiter, & Van den Brink, 2009 ). The scoring is the same as for the CAGE.
| HARK-C
The HARK-C is a validated screen for IPV which helps identify victims of physical, sexual, or emotional violence within a relationship, and whether or not a child was present during the violence (Sohal, Eldridge, & Feder, 2007) . The tool includes five questions. The spouse/significant other is not present during this screen. A score of 1 or higher is considered significant.
| Study design
This was a prospective observational pilot study. Deidentified data were sent electronically from EHS and OCPHS to research staff.
Because the data were deidentified, the Institutional Review Board exempted the protocol from review.
| Study procedure: Early head start
Children were voluntarily registered in the EHS Home Visiting Program via recruitment, health care provider referral, school referral, or word of mouth. All parents with children under 1 year of age in the program during the study enrollment period were invited to participate in the study, regardless of how many home visits they had completed up to that point. The earliest that a family enrolled in the study was during their 4th home visit, and the latest a family enrolled was at their 36th home visit.
During the enrollment home visit, a preliminary video was shown to families about the original ACE study (Felitti et al., 1998) , and an ACEs explanation pamphlet was provided. The pamphlet covered what types of questions the ACE screen would ask, explained that honesty was best when answering, and informed parents that this study would not share any personal protected health information with research staff (only demographic and screening data). A signature of consent was required prior to screening. Parents were given the ACE screen and EPDS by the home visitor and had the choice to fill out the questionnaires privately or to have the home visitor read and fill in the responses for them.
Based upon results of the ACE screen, teaching and referrals were put into action using a response algorithm, largely drawing from the GGK/GGF curriculum (Growing Great Kids, 2010 , as well as local mental health services. For example, if the answer to the ACE question regarding emotional abuse was positive, the home visitor would implement two GGK modules, two GGF modules, character building exercises, positive discipline home visiting modules, and a positive discipline parenting group.
The EPDS was offered to all mothers who enrolled in the program during pregnancy, and was completed during the 3rd trimester, 2 weeks after delivery, and 6 weeks after delivery. Mothers had the right to refuse the screen. If a mother scored 10 or higher on the EPDS, or if she scored positive on the single question pertaining to suicidal ideation, her primary obstetrician was notified to ensure proper referrals were made, and/or a note was made as to where she was already established with psychology/psychiatry care. If the score was 8 or 9 (i.e., borderline risk for developing depression), she was followed more closely by the EHS team with more frequent calls and visits.
| Study procedure: Olmsted county public health services
Voluntary participation in the OCPHS Home Visiting Program was gained through referrals from Women, Infants, & Children (WIC), prenatal and postpartum facilities, other health care providers, and social services. Some participation was gained through recruitment and word of mouth.
At the first visit, an intake home visiting nurse completed an assessment to determine program eligibility as well as strengths and needs of the family. If eligible for the program during the study period, parents of children younger than 1 year of age were given the option to complete the ACE screen. When explaining the ACE questionnaire, the intake nurses described to families that they were participating in a grant project that would help determine whether ACE screening was feasible to complete during home visits, and especially the initial home visit.
Families were told that completion of the screen was voluntary, and if they chose to participate they were given the option to do the questionnaire on their own or to have the intake nurse help them. All clients who did not speak English had an interpreter present to help translate the document. A verbal consent was required for study participation.
The remaining mental health screens-PHQ-4, follow-up PHQ-9 and GAD-7 if indicated, CAGE, CAGE-AID, and HARK-C-were offered to all parents in the home visiting program. Parents had the right to refuse any of the screens.
The results of the ACE screen were addressed by both the intake and ongoing nurses. The intake nurse would thank parents for taking the time to complete the screen and also sharing the information they chose to share. The ongoing nurse would follow-up with the client at a later date to acknowledge that the intake nurse had shared the questionnaire with them and to acknowledge the experience of the client. If the client wanted to further discuss their results, the nurse would provide active listening and other interventions as needed, including modules from the GGK/GGF curriculum (Growing Great Kids, 2010 and referrals to community resources (Olmsted County Public Health Services, 2016). The ongoing nurse was open to discussing the screening at any time if the client wished to do so, or if the nurse wished to relate a parenting behavior (positive or otherwise) to the results from the ACE screen during future home visits.
| Analysis
The EHS and OCPHS staff provided de-identified demographic data and screening results to research staff. The data were transcribed into a database for storage and analysis. Descriptive statistics of participant demographics and screening results were produced using Microsoft Excel 2011. A Wilcoxon nonparametric test was used to compare the distributions of ACE scores between the OCPHS and EHS populations. When multiple screening results were available for the same participant (e.g., for standard practice mental health outcome screens), only the first screen available was included in analysis for consistency. Due to the availability of a larger volume of data from OCPHS compared to EHS, logistic models of the association between ACE score and mental health screens in the OCPHS group were conducted using JMP Pro, Version 12.2.0.
| RESULTS
| EHS results
All 20 parents who were invited to participate agreed to complete the ACE screen (100% acceptance). Parents included 3 males and 17 females. Two of these were from the same family (one mother and one father). Eighty percent of parents reported an ACE score of at least 1, and 45% reported an ACE score of at least 4. The range of scores represented among the parents was 0-10, with mean ACE score 3.6 (standard deviation [SD] 3.1) and median score 3.0 (interquartile range
[IQR] 5.0).
All 10 of the mothers asked to complete the EPDS per EHS protocol agreed to do so (100% acceptance). Of these, 3/10 (30%) screened positive for depression. The mean ACE score of mothers screening positive for depression was 4.0 (SD 2.0), while the mean ACE score of mothers screening negative for depression was 3.4 (SD 2.6).
| OCPHS results
Of the 94 parents invited to participate, 90 agreed to complete the ACE screen (96% acceptance). Parents included 6 males and 84 females. Data on how many of these mothers and fathers represented members of the same family were not available to research staff.
Among the OCPHS respondents, 73% reported an ACE score of at least 1, and 33% reported an ACE score of at least 4. The range of scores represented among the parents was 0-9, with mean ACE score 2.8 (SD 2.7) and median score 2.0 (IQR 5.0).
The ACE score responses from both EHS and OCPHS are combined in Figure 1 . Distribution of ACE scores was skewed to the right, with more parents reporting lower ACE scores than higher ACE scores.
A Wilcoxon nonparametric test was used to compare the distributions of ACE scores between the OCPHS and EHS populations, which was nonsignificant (p = .40).
A subset of the 90 parents screened by OCPHS for ACEs also agreed to complete additional mental health screens per OCPHS protocol, including screens for depression (44 mothers; 49% acceptance), anxiety (42 mothers; 47% acceptance), alcohol/substance use (46 mothers, 2 fathers; 53% acceptance), and IPV (25 mothers; 28% acceptance). With the exception of two alcohol/substance use screens, all of these were completed by mothers rather than fathers.
Depression and anxiety screens were coded as either prenatal or postnatal. A subset of the postnatal screens (four depression and five anxiety) were conducted after the traditional postpartum period of 6 weeks. The latest of these occurred when the child was 9 months of age. For simplicity, the term "postnatal" is used to describe all of the screens completed after birth, regardless of the age of the child. In addition, there were nine mothers from the prenatal depression screening group and seven from the prenatal anxiety screening group who later went on to be screened postnatally as part of OCPHS standard practice. These results are outlined separately below. None of the preor postnatal screens included in Table 1 
| DISCUSSION
This is the first report to our knowledge on prospective ACE screening of parents in the home setting. Our pilot study demonstrated that home-based screening for parents of infants in the first year of life is feasible, as demonstrated by availability of time and staff to complete the screening, as well as the high acceptability rates of the ACE screen by parents. Connecting families with resources during the first year of life is important given the rapid progression of child development and parent-child attachment in the early months. Our approach to home-based screening and referral differs from previously established interventions for adult survivors of ACEs, which primarily occur in the clinical setting (Korotana, Dobson, Pusch, & Josephson, 2016) and are not specifically targeted toward pregnant mothers and families with infants.
Our two home visiting programs conducted screening and referral in a similar fashion, but there were some differences worth noting.
First, they differed in who conducted the screening: social workers for EHS and public health nurses for OCPHS. Second, OCPHS always conducted the screening at the initial intake home visit, whereas the timing for EHS screenings varied based on where the family was in the visit schedule at the time of study initiation, ranging between the 4th and 36th visit. Third, EHS used a standard intervention and referral response algorithm, while OCPHS used a more individualized approach. Both groups provided flexibility in how the parents filled out the screens-either privately or with the help of the home visitor-and both conducted screening and referral at home visits before the child's first birthday.
There are a number of ways to carry out ACE screening. Our home visitors used written questionnaires completed by the parents either in coordination with the home visitor or in private.
The same questionnaires can be used in a clinical practice setting (Glowa, Olson, & Johnson, 2016) to retrieve either an isolated ACE score or to record specific items screening positive. Whether one focuses on the total number of ACEs or the specific items screening positive may depend in part on whether the goal of screening is to identify the level of risk for development of mental or physical health conditions, or to intervene immediately with resources and referral.
It is worth noting that the current ACE screen emerged from a study of primarily Caucasian, college-educated, adult population, majority over 50 years of age (Felitti et al., 1998) . It may not be generalizable to all groups such as new parents, single-parent households, or refugee families. Some researchers are beginning to use the ACE screen with different populations (Giovanelli, Reynolds, Mondi, & Ou, 2016; Mersky, Topitzes, & Reynolds, 2013) and to ask different ACE questions, for example, pertaining to peer rejection and socioeconomic status (Finkelhor, Shattuck, Turner, & Hamby, 2013) . This may help expand its scope of practice.
In all cases, the rationale for screening should be explained to parents before delivering the screen to alleviate potential concerns of judgment or bias based on the results, and screening should ideally be conducted by a professional who has rapport with the family. While our OCPHS home visitors conducted screening at the initial intake visit, EHS home visitors conducted screening weeks or months into the home visiting program. This may have contributed to the higher mean and median ACE score seen in the EHS group compared to the OCPHS group-that is, parents may feel more comfortable providing honest responses to sensitive questions when the person screening was familiar to them. This concept T A B L E 1 Association between mental health screens and ACE scores in OCPHS group is supported by psychiatric literature showing that a strong therapeutic alliance may improve mental health outcomes (Howgego, Yellowlees, Owen, Meldrum, & Dark, 2003 (Craig & Howard, 2009 ).
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Our positive prenatal anxiety screen rate was 43% (population estimate 10%) (Baxter, Scott, Vos, & Whiteford, 2013) , and our positive postnatal anxiety screen rate was 50% (population estimate 8.5%) (Goodman, Watson, & Stubbs, 2016) . Our rate of IPV was on the high end at 32% (population estimate 1%-38%) (Bailey, 2010; Sprague et al., 2014) .
Our higher ACE scores and rates of positive depression, anxiety, and IPV screens may be attributable in part to the high-risk population we screened (i.e., participants were either from low-income families or at risk for child maltreatment). In addition, OCPHS used a score of 5 as a cutoff for a positive PHQ-9 or GAD-7, which is lower than the typical score of 10 used to indicate the need for intervention in the clinical setting (Kroenke et al., 2001; Lowe et al., 2008) .
This may have led to high false-positive screening results. Lastly, participants had the right to refuse any of the screens, and thus, may have chosen to opt-out if they did not have any mental health or IPV concerns.
In contrast to the elevated rates of depression, anxiety, and IPV seen in our population, CAGE and CAGE-AID screens identified no cases of alcohol or substance use disorders. The majority of these screens were completed by mothers rather than fathers. This is consistent with previous research which shows that women tend to turn inward with their stress, manifesting in higher rates of depression and anxiety, while men tend to turn outward, manifesting in higher rates of alcohol and substance use (Khan et al., 2013) . It is also possible that public awareness of the dangers of alcohol and substance use during pregnancy and breastfeeding contributed to these low rates, or that The mothers screened outside of this time period are specifically outlined above. (4) While the screens used were all validated to be predictive of diagnosis, they were not calibrated in our specific population and thus may not be generalizable to our participants.
(5) There was no pre-or postnatal designation for the CAGE, CAGE-AID, or HARK-C data, so separate pre-and postnatal analyses could not be performed. (6) Our correlations were drawn from total ACE scores which precludes us from identifying which specific ACE items were correlated with mental health outcomes, and we did not adjust for potential confounding factors such as family income and social support.
| CONCLUSION
The feasibility and efficacy observed in our ACE screening of parents in the community supports further expansion of this model of care.
Through this model, we were able to facilitate connections between families, public health nurses, social workers, mental health providers, and community resources. In this pilot study, we were able to identify a trend in the relationship between increasing ACE score and positive prenatal depression screen. Opportunities for future research include expanding this prospective home-based screening model into communities with differing resources (e.g., health
care, social, and mental health resources), developing ACE prevalence data for various regions and demographics across the nation, exploring further the potential relationships between specific ACE items and maternal mental health outcomes, and examining the impact of parental ACEs on childhood growth and development.
